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s Context & problem statement

** Research objectives

** Methodology

*» Key findings across

‘*Dissonances & synergies

¢ Introduction of the FIM-DR Framework

¢ Conclusion: Policy implications
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Study assesses economic and physical infrastructure
changes, including roads, connectivity, and basic services
in rural municipalities.

Employment Dynamics

Assessment distinguishes short-term construction, long-
term operational jobs, and indirect employment effects in
local economies.

Education Outcomes

Research investigates science awareness, school
participation in math and science, and access to post-
school opportunities linked to astronomy.

Astrotourism Development

Study explores the emergence of astrotourism, its role in
diversifying local economies and supporting small
enterprises.



Mixed-Methods Approach

Simultaneous collection and analysis of qualitative and
quantitative data enabled comprehensive assessment and
triangulation.

Comparative Municipality Design

Using a non-host comparison municipality strengthened
the analysis by isolating mega-project impacts from
broader trends.

Data Triangulation Levels

Triangulation was applied methodologically, by data
source, and geographically to ensure robust findings.

Value of Divergence

Contradictory findings between data types revealed key
policy insights on uneven benefits and structural
constraints.
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SALT and MeerKAT projects enabled specific
improvements like access roads, specialised
facilities, and secure energy for telescopes.

Limited Broader Development

Widespread broadband, industrial platforms, and
commercial infrastructure have seen little expansion
due to strict environmental protections.

Impact of Legal Protections

The Astronomy Geographic Advantage Act restricts
dust, light pollution, and radio interference, limiting
conventional rural development.

Need for Integrated Planning

Aligning scientific infrastructure with rural
development investments is essential to overcoming
structural constraints effectively. 6



Employment Effects:

and Long-Term

Short-Term Employmet Boost

Construction phases of large astronomy projects created
noticeable short-term job opportunities in local construction and
services.

Long-Term Employment Challenges

Operational roles require specialised skills often unavailable
locally, leading to limited long-term employment for residents.

Skills Mismatch Barrier

Education and training gaps restrict rural workforce participation
in high-tech operational roles of astronomy projects.

Need for Supportive Strategies

Sustainable rural employment requires deliberate skills

development, local procurement, and enterprise initiatives.
7



Astronomy Outreach Initiatives

LT - Mega astronomy projects support outreach programs to boost
! STEM interest among rural learners through visits and bursaries.

Despite increased awareness, structural issues like under-
resourced schools and teacher shortages limit education progress.

& Need for Systemic Integration

’2 Sustained educational transformation requires embedding
astronomy efforts into broader system strengthening and curriculum

support.

8
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Astrotourism Development in Sutherland

Sutherland benefits from international recognition as a
stargazing destination, boosting tourism and the local
economy.

Challenges at MeerKAT

MeerKAT astrotourism remains underdeveloped due to
remoteness, access restrictions, and limited infrastructure.

Uneven Benefit Distribution

Tourism income is captured by a few businesses; barriers
include capital shortages, skill gaps, and weak local
integration.

Need for Inclusive Planning

Sustainable astrotourism requires deliberate planning,
capacity building, and inclusive governance to reduce
inequalities.




Dissonances and Syne

and Exper eﬁce
Contrasting Data Perspectives

Secondary data highlights development successes,
while primary community data reveals critical
challenges and unmet expectations.

Synergies in Development

Common ground exists in scientific reputation,
niche tourism, and focused education initiatives
within MAIPs.

Value of Dissonance

Recognising dissonance helps avoid overly
optimistic narratives and supports realistic planning
and policy learning.
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Development in Rural Areas (FIM-D

Integrated Rural Development

FIM-DR integrates mega astronomy within a broader
rural development strategy emphasising community
participation and self-reliance.

Linking Science and Economy

The framework links science infrastructure with
education, local enterprise, and niche opportunities
like astrotourism for sustainable growth.

Values and Sustainability

FIM-DR foregrounds inclusivity, ethical stewardship,
cultural context, and long-term impact in rural
development.

11



Al
—

I~ -.,1_‘

Framework for Imp:q

Development in Rural Aﬁea s i; F

Secondary data and information
from organizational reports and
studies. Primary data from
knowledge workers
(government officials, all level

workers from the observatory). Only primary data
All is qualitative data and from majority of
information. ordinary KLM and
KHLM duelers. It
is both qual and
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Manage Mega-
Science
Expectations

Scientific excellence
alone does not
guarantee socio-
economic
transformation; realistic
expectations are
crucial.

Complement
Legislative
Frameworks

Development tools
should support
economic activities
while preserving
scientific integrity in
legislation.

Invest in Local
Skills

Strengthening local
skills is essential to
connect rural labour
markets with high-tech
science infrastructure.

Support
Astrotourism
Strategically

Astrotourism and
related sectors should
be promoted for
inclusive participation
and economic value-
chain growth.

Foster
Community Co-
Production

Engagement must shift
from consultation to
genuine co-production
of inclusive
development
pathways.
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